The drug was therefore stopped and 2 days later we analysed a further urine specimen. This time the centrifuged urine appeared normal. At microscopy, no crystals were found, but hyaline casts, candida and squamous cells were still present.
Infrared spectroscopy, performed by one of us (M.D.), confirmed that the crystals seen in the urine sediment were made of pure amoxycillin trihydrate ( Figure 2 ). Thus, we concluded that our patient had had a massive and transient crystalluria caused by amoxycillin, but without any renal consequences.
What do we know about amoxycillin crystalluria?
Amoxycillin crystalluria was first noted in a 26-yearold healthy volunteer, to whom 3.0 g of the drug had been given intravenously over 20 min to investigate amoxycillin renal excretion [2] . Since then, several other cases have been reported in the literature. While some patients have only transient asymptomatic crystalluria without renal damage [2] [3] [4] [5] [6] , others have crystalluria with gross haematuria [7] , or crystalluria with gross haematuria and acute renal failure [8] [9] [10] [11] [12] .
Crystalluria can be either macroscopic [2, 5, 7, 9] or microscopic [2] [3] [4] [5] [6] 8, [10] [11] [12] . In the latter the crystals are as described and shown in this paper. Once amoxycillin is discontinued, the clinical abnormalities always resolve. Crystalluria disappears in 3-24 h [2, 7] , while gross haematuria resolves in 1-3 days [7, 9, 11] , and acute renal failure in 3-17 days [9, 11, 12] . Renal failure can be non-oliguric [9, 11] or oligoanuric [8, 10, 12] , but temporary dialysis is rarely necessary [12] .
Amoxycillin is rapidly absorbed in the gastrointestinal tract and excreted through the kidneys. In normal conditions, 90% of the drug is secreted by the proximal tubules, while the remaining 10% is excreted by glomerular filtration. Crystalluria is favoured by factors that reduce the solubility of the drug in the urine such as amoxycillin overdose, as observed especially in children after inadvertent ingestion of very large doses of the drug [7-9,11], low diuresis, or acid urine pH [2, 8] . In this respect it is worth noting that our patient received a correct dose of amoxycillin but urine was very acid (pH 5.5).
It is hypothesized that haematuria and acute renal failure derive from the tubular damage and medullary congestion caused by the intrarenal precipitation of crystals [8] . However, no evidence is available, since none of the patients underwent renal biopsy. Another possible but less frequent mechanism is obstructive uropathy due to the massive precipitation of macroscopic crystals in the renal pelvis, as shown in the patient described by Boursas et al. [10] .
Amoxycillin crystals differ strikingly from the most common urinary crystals, and this difference should prompt the microscopist to obtain additional clinical information, which may lead to the reduction of the dose or the withdrawal of the drug. However, one should also be aware that amoxycillin crystals might be similar to those caused by other drugs, for instance, ampicillin [13] or cephalexin [14] . Therefore, a definitive identification can be obtained only with infrared spectroscopy [15] or high-performance liquid chromatography [2] . ). This differs a little from the spectrum of sodium amoxycillin, which also can precipitate in the urine, causing a crystalluria that is morphologically similar to that due to amoxycillin trihydrate [5] .
